Reaction of synthetic cyclic peroxide, 4-ethoxy-1,4-dihydro-2,3-benzodioxin-1-ol, with ferricytochrome c in vitro.
When synthetic cyclic peroxide, 4-ethoxy-1,4-dihydro-2,3-benzodioxin-1-ol (Bd), was added to a ferricytochrome c solution, the Soret band of cytochrome c at 410 nm gradually disappeared due to heme degradation. The reaction was prominent at pH less than 7.5. At alkaline pH the reaction was markedly suppressed, despite the fact that decomposition of Bd itself occurred more rapidly at alkaline than acidic pH. Ferricytochrome c heme degradation occurred under anaerobic as well as aerobic conditions. On the other hand, ferrocytochrome c reacted directly with Bd and was oxidized, probably through the electron transfer mechanism. These results, together with the effect of deuterium isotope on the reaction, indicate that the heme degradation is mediated by the short-lived oxidative species generated directly from Bd decomposition. At alkaline pH, heme reduction rather than degradation predominated. The reaction was quantitatively inhibited by superoxide dismutase. Thus it was expected that the reduction was mediated by O2- produced secondarily from O2 in the medium. The Bd-mediated cytochrome c degradation was weakly inhibited by dimethyl sulfoxide but was inhibited upto approximately 80% by mannitol or thiourea. Non-specific radical scavengers such as ascorbate inhibited the reaction almost completely.